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until a peculiar clinging feeling is produced; the same which is felt when the edge of a finger bowl is rubbed so as to give out a musical note. A surface cleaned in this way has some remarkable mechanical properties, the most striking being that two cleaned surfaces seize when pressed together with a relatively small force. This may be demonstrated very simply by measuring the tangential force needed to produce slipping. That true seizing occurs is proved by the tearing of the surfaces, which takes place in the act of slipping.
"The function of lubricants is to keep the applied surfaces in the neutral condition by maintaining a 'grease' film on each. Not all fluids, however, can act in this sense as lubricants for any particular surface such as that of glass. Water, ether, alcohol, benzene, and strong ammonia are apparently entirely incapable of maintaining a lubricating film on glass. Seizing occurs just as readily when they are present as it does with cleaned surfaces. Glycerin differs from the fluids mentioned above in the fact that though it will not maintain a lubricating film it does prevent seizing when present in excess. For instance, the maximal tangential force which a pair of cleaned surfaces would support without slipping was measured in grams, 55. Flooding the surfaces with water, benzene, alcohol, etc., left this value unchanged. When a film of glycerin was deposited on the surfaces the force still stood at 55, but it fell to nine when the surfaces were fully flooded with glycerin.
"The expression 'film7 used above denotes a layer of fluid on the solid surf ace of the order 10~7 cm. in thickness. With a true lubricant the facility for slipping is maximal when a layer of this excesive tenuity separates the solid faces and nothing is gained by increasing the thickness of the layer.
"Thus with castor oil the weight required just to start one face of glass slipping over .another was 10 g. when only the invisible film of fluid mentioned above was present, and it was still 10 g. when the surfaces were flooded with oil.
"Some fluids indeed seem to lubricate better in thin than in thick layers, to act that is to say in the contrary way to glycerin. Acids as a class behave in this way, the solid faces again being of glass.
PULL IN GEAMS
	Film	.    Flooded
Acetic acid ................................	40	47
Sulphuric acid .............................	37	47
Oleic acid	10	13
		
"If these results can be fully substantiated it will be an important and striking physical fact likely to throw much light upon the process of lubrication. One broad conclusion emerges from these facts, namely, that lubrication depends wholly upon the chemical constitution of a fluid, and the fact that the true lubricant is able to render slipping easy when a film of only about one molecule deep is present on the solid faces, suggests that the true lubricant is always a fluid which is adsorbed by the solid face. If this be so then the problem of lubrication is merely a special problem of colloid physics."
Some solids, notably graphite, are lubricants themselves. But the chief function of graphite seems to be as an aid to lubrication by oil. The graphite is disintegrated in the bearing and besides filling up relatively large imperfections, its colloidal particles are adsorbed by the iron, forming in reality a graphite surface which has a lower surface tension against oil than iron has. Practically this means that the oil film adheres more strongly to the graphitized surface and therefore needs greater force or pressure